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Down syndrome cell adhesion molecule is conserved in mouse and highly expressed 
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Biochem Biophys Res Commun. 2001 Mar 2;281(3):697-705. 
PMID: 1 1237714 [PubMed - indexed for MEDLINE] 



□ 4: Agarwala KL, Nakamura S. Tsutsumi Y, Yamakawa K. Related Articles, Nucleotide, Protein 
Down syndrome cell adhesion molecule DSCAM mediates homophilic intercellular 
adhesion. 

Brain Res Mol Brain Res. 2000 Jun 23;79(1-2):1 18-26. 
PMID: 10925149 [PubMed - indexed for MEDLINE] 



□ 5: Saito Y. Oka A, Mizuguchi M, Motonaga K, Mori Y, Becker LE, Arima K. Related Articles 

Miyauchi J, Takashima S. 

The developmental and aging changes of Down's syndrome cell adhesion molecule 
expression in normal and Down's syndrome brains. 
Acta Neuropathol (Berl). 2000 Dec;100(6):654-64. 
PMID: 1 1078217 [PubMed - indexed for MEDLINE] 

□ 6: Agarwala KL, Ganesh S, Tsutsumi Y, Suzuki T, Amano K. Related Articles, Nucleotide, Protein 

Yamakawa K. 

Cloning and functional characterization of DSCAML1, a novel DSCAM-like cell 
adhesion molecule that mediates homophilic intercellular adhesion. 
Biochem Biophys Res Commun. 2001 Jul 20;285(3):760-72. 



1 of 2 



4/30/02 9:31 AM 



Entrez-PubMed 



http://www.ncbi.nlmnih.gov: 80/entrez/qu...=PubMed&list_uids=l 145365 8&dopt=Abstract 




PubMed 



PubMed 



Nucleotide 



Protein Genome 



Structure 



National I 
Library 
of Medicine I 



PopSet Taxonomy 



SearehOi^ 

Umits Previeto/lnd&x - /History Clipboard Detaj|s 

V 





Books 



{ Display Abstract Fl Sort " Save ] Text , Clip Add J 9^ r J 



PuoVisd 



Pu oiV'ied 



Related 
Resources 



□ 1 : Biochem Biophys Res Commun 2001 Jul 
20;285(3):760-72 



Related Articles, Nucleotide, Protein, 
new Books, LinkOut 



IDEfr l 



Cloning and functional characterization of DSCAML1, a novel 
DSCAM-like cell adhesion molecule that mediates homophilic 
intercellular adhesion. 

Agarwala KL, Ganesh S, Tsutsumi Y, Suzuki T, Amano K, Yamakawa K. 

Laboratory for Neurogenetics, RIKEN Brain Science Institute, Wako-shi, 2-1 
Hirosawa, Saitama 351-0198, Japan. 

DSC AM, a conserved gene involved in neuronal differentiation, is a member of the 
Ig superfamily of cell adhesion molecules. Herein, we report the functional 
characterization of a human DSCAM (Down syndrome cell adhesion molecule) 
paralogue, DSCAML1, located on chromosome 1 lq23. The deduced DSCAML1 
protein contains 10 Ig domains, six fibronectin-m domains, and an intracellular 
domain, all of which are structurally identical to DSCAM. When compared to 
DSCAM, DSCAML1 protein showed 64% identity to the extracellular domain and 
45% identity to the cytoplasmic domain. In the mouse brain, DSCAML1 is 
predominantly expressed in Purkinje cells of the cerebellum, granule cells of the 
dentate gyrus, and in neurons of the cerebral cortex and olfactory bulb. Biochemical 
and immunofluorescence analyses indicated that DSCAML1 is a cell surface 
molecule that targets axonal features in differentiated PC 12 cells. DSCAML1 
exhibits homophilic binding activity that does not require divalent cations. Based on 
its structural and functional properties and similarities to DSCAM, we suggest that 
DSCAML1 may be involved in formation and maintenance of neural networks. The 
chromosomal locus for DSCAML1 makes it an ideal candidate for neuronal 
disorders (such as Gilles de la Tourette and Jacobsen syndromes) that have been 
mapped on llq23. Copyright 2001 Academic Press. 

PMID: 11453658 [PubMed - indexed for MEDLINE] 
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Down syndrome cell adhesion molecule is conserved in mouse and 
highly expressed in the adult mouse brain. 

Barlow GM, Micales B, Lyons GE, Korenberg JR. 

Department of Medical Genetics, Cedars-Sinai Medical Center and UCLA, 90048, 
USA. 

Down Syndrome (DS) is a major cause of mental retardation and is associated with 
characteristic well-defined although subtle brain abnormalities, many of which arise 
after birth, with particular defects in the cortex, hippocampus and cerebellum. The 
neural cell adhesion molecule DSCAM (Down syndrome cell adhesion molecule) 
maps to 21q22.2->q22.3, a region associated with DS mental retardation, and is 
expressed largely in the neurons of the central and peripheral nervous systems during 
development. In order to evaluate the contribution of DSCAM to postnatal 
morphogenetic and cognitive processes, we have analyzed the expression of the 
mouse DSCAM homolog, Dscam, in the adult mouse brain from 1 through 21 
months of age. We have found that Dscam is widely expressed in the brain 
throughout adult life, with strongest levels in the cortex, the mitral and granular 
layers of the olfactory bulb, the granule cells of the dentate gyrus and the pyramidal 
cells of the CA1, CA2 and CA3 regions, the ventroposterior lateral nuclei of the 
thalamus, and in the Purkinje cells of the cerebellum. Dscam is also expressed 
ventrally in the adult spinal cord. Given the homology of DSCAM to cell adhesion 
molecules involved in development and synaptic plasticity, and its demonstrated role 
in axon guidance, we propose that DSCAM overexpression contributes not only to 
the structural defects seen in these regions of the DS brain, but also to the defects of 
learning and memory seen in adults with DS. Copyright 2002 S. Karger AG, Basel 

PMID: 1 1 856873 [PubMed - indexed for MEDLINE] 
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DSCAM: a novel member of the immunoglobulin superfamily maps 
in a Down syndrome region and is involved in the development of 
the nervous system. 

Yamakawa K, Huot YK, Haendelt MA, Hubert R, Chen XN, Lyons GE, 
Korenberg JR. 

Division of Medical Genetics, Cedars-Sinai Research Institute/UCLA, Los Angeles, 
CA 90048-1869, USA. 

Down syndrome (DS), a major cause of mental retardation, is characterized by subtle 
abnormalities of cortical neuroanatomy, neurochemistry and function. Recent work 
has shown that chromosome band 21q22 is critical for many of the neurological 
phenotypes of DS. A gene, DSCAM (Down syndrome cell adhesion molecule), has 
now been isolated from chromosome band 21q22.2-22.3. Homology searches 
indicate that the putative DSCAM protein is a novel member of the immunoglobulin 
(Ig) superfamily that represents a new class of neural cell adhesion molecules. The 
sequence of cDNAs indicates alternative splicing and predicts two protein isoforms, 
both containing 10 Ig-C2 domains, with nine at the N-terminus and the tenth located 
between domains 4 and 5 of the following array of six fibronectin EH domains, with 
or without the following transmembrane and intracellular domains. Northern 
analyses reveals the transcripts of 9.7, 8.5 and 7.6 kb primarily in brain. These 
transcripts are differentially expressed in substructures of the adult brain. Tissue in 
situ hybridization analyses of a mouse homolog of the DSCAM gene revealed broad 
expression within the nervous system at the time of neuronal differentiation in the 
neural tube, cortex, hippocampus, medulla, spinal cord and most neural 
crest-derived tissues. Given its location on chromosome 21, its specific expression 
in the central nervous system and neural crest, and the homologies to molecules 
involved in neural migration, differentiation, and synaptic function, we propose that 
DSCAM is involved in neural differentiation and contributes to the central and 
peripheral nervous system defects in DS. 
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DSCAM, a highly conserved gene in mammals, expressed in 
differentiating mouse brain. 

Agarwala KL, Ganesh S, Amano K, Suzuki T, Yamakawa K. 

Laboratory for Neurogenetics, RUCEN Brain Science Institute, Wako-shi, Saitama, 
351-0198, Japan. 

Down Syndrome Cell Adhesion molecule (DSC AM) is a member of the 
immunoglobulin superfamily, and represents a novel class of neuronal cell adhesion 
molecules. In order to understand the cellular functions of DSC AM, we isolated 
full-length mouse and human cDNA clones, and analysed its expression during 
mouse development and differentiation. Sequence analysis of the human DSCAM 
cDNA predicted at least 33 exons that are distributed over 840 kb. When compared 
to human DSCAM, the mouse homologue showed 90 and 98% identity at the 
nucleotide and amino acid levels, respectively. In mouse, DSCAM is located on 
16C, the syntenic region for human chromosome band 21q22 and also the region 
duplicated in mouse DS models. DSCAM gene is predicted to encode an 
approximately 220-kDa protein, and its expression shows dynamic changes that 
correlate with neuronal differentiation during mouse development. Our results 
suggest that DSCAM may play critical roles in the formation and maintenance of 
specific neuronal networks in brain. Copyright 2001 Academic Press. 

PMID: 1 1237714 [PubMed - indexed for MEDLINE] 
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Down syndrome cell adhesion molecule DSCAM mediates 
homophilic intercellular adhesion. 

Agarwala KL, Nakamura S, Tsutsumi Y, Yamakawa K. 

Laboratory for Neurogenetics, Brain Science Institute, Institute of Physical and 
Chemical Research (RLKEN), Saitama, Japan. 

Down Syndrome (DS) caused by trisomy 21 is the most common birth defect 
associated with mental retardation. Recently, a novel gene named, DSCAM, has 
been identified in the DS critical region. DSCAM is predicted to be a 
transmembrane protein with a very high structural and sequence homology to Ig 
superfamily of cell adhesion molecules and is expressed in the developing nervous 
system with the highest level in fetal brain. Diverse glycoproteins of cell surfaces 
and extracellular matrices operationally termed as 'adhesion molecule' are important 
in the specification of cell interactions during development, maintenance and 
regeneration of the nervous system. To understand the cellular function of DSCAM 
protein, we transfected human DSCAM cDNA into mouse fibroblast L cells and 
analysed its expression. On Western blot analysis, antibodies raised against 
recombinant DSCAM-Ig3 recognized a 198 kDa protein band in the membrane 
fraction of DSCAM transfected L cells. Stable transformants expressing DSCAM 
showed uniform surface expression. DSCAM-expressing transfectants exhibited 
enhanced adhesive properties, aggregating with faster kinetics and forming 
aggregates in a homophilic manner. Divalent cations are not required for this cell 
aggregation. These results demonstrate that DSCAM is a cell adhesion molecule that 
can mediate cation-independent homophilic binding activity between DSCAM 
expressing cells. 



PMID: 10925149 [PubMed - indexed for MEDLINE] 
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The developmental and aging changes of Down's syndrome cell 
adhesion molecule expression in normal and Down's syndrome 
brains. 

Saito Y, Oka A, Mizuguchi M, Motonaga K, Mori Y, Becker LE, Arima K, 
Miyauchi J, Takashima S. 

Department of Clinical Laboratory, National Center Hospital for Mental, Nervous 
and Muscular Disorders, National Center of Neurology and Psychiatry, Kodaira, 
Tokyo, Japan. 

We studied the expression of Down's syndrome cell adhesion molecule (DSC AM) in 
Down's syndrome (DS) and control brains, using antisera against peptide fragments 
of DSC AM. On Western blots of human, mouse and rat brain homogenates, the 
antisera recognized a product at approximately 200 kDa. In the brain of a 2-year-old 
patient with DS, Western blotting revealed an overexpression of DSCAM compared 
to an age-matched control. Immunohistochemistry demonstrated DSCAM in the 
cerebral and cerebellar white matter of both control and DS subjects, in accordance 
with the temporal and spatial sequence of myelination. In DS brains, 
immunoreactivity for DSCAM, compared to that for controls, was enhanced in the 
Purkinje cells at all ages, and in the cortical neurons during adulthood. In demented 
DS patients, DSCAM immunoreactivity was observed in the core and periphery of 
senile plaques. The pattern of DSCAM expression suggests that it may play a role as 
an adhesion molecule regulating myelination. The overexpression of DSCAM may 
also play a role in the mental retardation and the precocious dementia of DS patients, 
although the mechanism of neuronal dysfunction is undetermined. 

PMID: 1 1078217 [PubMed - indexed for MEDLINE] 
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Cloning and functional characterization of DSCAML1, a novel 
DSCAM-like cell adhesion molecule that mediates homophilic 
intercellular adhesion. 

Agarwala KL, Ganesh S, Tsutsumi Y, Suzuki T, Amano K, Yamakawa K. 

Laboratory for Neurogenetics, RJKEN Brain Science Institute, Wako-shi, 2-1 
Hirosawa, Saitama 351-0198, Japan. 

DSCAM, a conserved gene involved in neuronal differentiation, is a member of the 
Ig superfamily of cell adhesion molecules. Herein, we report the functional 
characterization of a human DSCAM (Down syndrome cell adhesion molecule) 
paralogue, DSCAML1, located on chromosome llq23. The deduced DSCAML1 
protein contains 10 Ig domains, six fibronectin-IH domains, and an intracellular 
domain, all of which are structurally identical to DSCAM. When compared to 
DSCAM, DSCAML1 protein showed 64% identity to the extracellular domain and 
45% identity to the cytoplasmic domain. In the mouse brain, DSCAML1 is 
predominantly expressed in Purkinje cells of the cerebellum, granule cells of the 
dentate gyrus, and in neurons of the cerebral cortex and olfactory bulb. Biochemical 
and immunofluorescence analyses indicated that DSCAML1 is a cell surface 
molecule that targets axonal features in differentiated PC12 cells. DSCAML1 
exhibits homophilic binding activity that does not require divalent cations. Based on 
its structural and functional properties and similarities to DSCAM, we suggest that 
DSCAML1 may be involved in formation and maintenance of neural networks. The 
chromosomal locus for DSCAML1 makes it an ideal candidate for neuronal 
disorders (such as Gilles de la Tourette and Jacobsen syndromes) that have been 
mapped on llq23. Copyright 2001 Academic Press. 

PMID: 1 1453658 [PubMed - indexed for MEDLINE] 
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NM 001389 6649 bp mRNA linear PRI 10-APR-2002 

Homo sapiens Down syndrome cell adhesion molecule (DSCAM) , mRNA. 
NM_001389 

NM_001389.2 GI:20127421 
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1 (bases 1 to 6649) ^ ^ ^ _ v H 
Yamakawa,K., Huot,Y.K., Haendelt , M . A. , Hubert, R., Chen, X.N. , 
Lyons, G.E. and Korenberg, J.R . 

DSCAM* a novel member of the immunoglobulin superfamily maps m a 
Down syndrome region and is involved in the development of the 
nervous system 

Hum. Mol. Genet. 7 (2), 227-237 (1998) 
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/clone="cDSCl" 

/note=" full -length cDNA clone" 

gene 1 ■ -664 9 
/gene="DSCAM" 

/note="CHD2-42; CHD2-52" 

/db_xref =" Locus ID :18_26" 

/db_xref="MIM: 602523 " 
CD S 479.. 6517 

/qene="DSCAM" . .. „ 

/note- "human CHD2-52 down syndrome cell adhesion molecule 

/codon_start=l 

/ db_xre f =" Locus ID : 1826 " 

/db xref="MIM: 602523 " 

/product="Down syndrome cell adhesion molecule 
/protein id=" NP 001380.2 " 

/db xref="GI:20127422" ^ mT „ 

/ trans lation= "MWILALSLFQSFANVFSEDLHSSLYFVNASLQEWFASTTGTLV 

PCPAAGIPPVTLRWYLATGEEIYDVPGIRHVHPNGTLQIFPFPPSSFSTLIHDNTYYC 
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SAQDYVQWLEDGTPKIISAFSEKWSPAEPVSLMCNVKGTPLPTITWTLDDDPILKG 

GSHRISQMITSEGNWSYLNISSSQVRDGGVYRCTANNSAGWLYQARINVRGPASIR 

PMKNITAIAGRDTYIHCRVIGYPYYSIKWYKNSNLLPFNHRQVAFENNGTLKLSDVQK 

EVDEGEYTCNVLVQPQLSTSQSVHVTVKVPPFIQPFEFPRFSIGQRVFIPCVWSGDL 
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OLIVRVPPKFWQPRDQDGIYGKAVILNCSAEGYPVPTIVWKFSKGAGVPQFQPIALN 

GRIQVLSNGSLLIKHWEEDSGYYLCKVSNDVGADVSKSMYLTVKIPAMITSYPNTTL 

ATOGQKKEMSCTAHGEKPI IVRWEKEDRI INPEMARYLVSTKEVGEEVISTLQILPTV 

REDSGFFSCHAINSYGEDRGIIQLTVQEPPDPPEIEIKDVKARTITLRWTMGFDGNSP 

ITGYDIECKNKSDSWDSAQRTKDVSPQLNSATIIDIHPSSTYSIRMYAKNRIGKSEPS 

NELTITADEAAPDGPPQEVHLEPISSQSIRVTWKAPKKHLQNGIIRGYQIGYREYSTG 

GNFQFNI I S VDTSGDSEVYTLDNLNKFTQYGLWQACNRAGTGPS SQE I ITTTLEDVP 

SYPPENVQAIATSPESISISWSTLSKEALNGILQGFRVIYWANLMDGELGEIKNITTT 

OPSLELDGLEKYTNYSIQVLAFTRAGDGVRSEQIFTRTKEDVPGPPAGVKAAAASASM 

VFVSWLPPLKLNGIIRKYTVFCSHPYPTVISEFEASPDSFSYRIPNLSRNRQYSVWW 

AVTSAGRGNSSEIITVEPLAKAPARILTFSGTVTTPWMKDIVLPCKAVGDPSPAVKWM 

KDSNGTPSLVTIDGRRS IFSNGSFI IRTVKAEDSGYYSCIANNNWGSDEI ILNLQVQV 

PPDQPRLTVSKTTSSSITLSWLPGDNGGSSIRGYILQYSEDNSEQWGSFPISPSERSY 

RLENLKCGTWYKFTLTAQNGVGPGRI SE I IEAKTLGKEPQFSKEQELFAS INTTRVRL 
NLIGWNDGGCPITSFTLEYRPFGTTVWTTAQRTSLSKSYILYDLQEATWYELQMRVCN 

S AGCAEKQANF ATLNYDGST I PPLI KS WQNEEGLTTNEGLKMLVT I S C I L VGVLLLF 
VLLLWRRRRREQRLKRLRDAKSLAEMLMSKNTRTSDTLSKQQQTLRMHIDIPRAQLL 
IEERDTMETIDDRSTVLLTDADFGEAAKQKSLTVTHTVHYQSVSQATGPLVDVSDARP 
GTNPTTRRNAKAGPTARNRYASQWTLNRPHPTISAHTLTTDWRLPTPRAAGSVDKESD 
SYSVSPSQDTDRARSSMVSTESASSTYEELARAYEHAKMEEQLRHAKFTITECFISDT 
SSEQLTAGTNEYTDSLTSSTPSESGICRFTASPPKPQDGGRVMNMAVPKAHRPGDLIH 
LPPYLRMDFLLNRGGPGTSRDLSLGQACLEPQKSRTLKRPTVLEPIPMEAASSASSTR 
EGQSWQPGAVATLPQREGAELGQAAKMSSSQESLLDSRGHLKGNNPYAKSYTLV" 

misc feature 608.. 805 , ™, ma „ 

/note="IGc2 ; Region: Immunoglobulin c-2 Type 

m isc feature 608.. 817 , 

/note="IG; Region: Immunoglobulin" 

mi sc feature 1184.. 1411 „ 
/note="IG; Region: Immunoglobulin 

misc feature 1193.. 1363 , 
/note="ig; Region: Immunoglobulin domain 

misc feature 1193.. 1378 

/note="IGc2 ; Region: Immunoglobulin c-2 lype 

misc feature 1727.. 1981 

" ./note="IG; Region: Immunoglobulin' 

misc feature 1742.. 1951 
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/note="IGc2; Region: Immunoglobulin C-2 Type" 



misc 


feature 


2009 . . 


2260 










/note= 


"IG; Region: 


Immunoglobulin" 


misc 


feature 


2024 . . 


2203 










/note= 


"IGc2 ; Region 


: Immunoglobulin C-2 Type" 


misc 


feature 


2300 . . 


2536 










/note= 


"IG; Region: 


Immunoglobulin" 


misc 


feature 


2303 . . 


2503 










/note= 


:"IGc2 ; Region 


: Immunoglobulin C-2 Type" 


misc 


feature 


2306 . . 


2491 










/note= 


:"ig; Region: 


Immunoglobulin domain" 


misc 


feature 


2564 . . 


2833 










/note= 


:"IG; Region: 


Immunoglobulin" 


misc 


feature 


2588 . . 


2797 










/note= 


:"IGc2; Region 


: Immunoglobulin C-2 Type" 


misc 


feature 


2858 . . 


3127 










/note= 


:"IG; Region: 


Immunoglobulin" 


misc 


feature 


2879. . 


3094 










/note= 


= "IGc2; Region 


: Immunoglobulin C-2 Type" 


misc 


feature 


3158 . . 


3394 










/note= 


="fn3 ; Region: 


Fibronectin 


type III domain" 


misc 


feature 


3161. . 


3373 










/note= 


:"FN3 ; Region: 


Fibronectin 


type 3 domain" 


misc 


feature 


3434 . . 


3691 










/note= 


= 11 FN3 ; Region: 


Fibronectin 


type 3 domain" 


misc 


feature 


3434 . . 


3706 










/note= 


="fn3; Region: 


Fibronectin 


type III domain" 


misc 


feature 


3749. . 


3994 










/note= 


= " FN3 ; Region: 


Fibronectin 


type 3 domain" 


misc 


feature 


3749 . . 


,4009 










/note= 


= H fn3; Region: 


Fibronectin 


type III domain" 


misc 


feature 


4091. . 


4297 










/note= 


= "fn3; Region: 


Fibronectin 


type III domain" 


misc 


feature 


4382 . . 


.4576 










/note= 


="IGc2; Region 


l: Immunoglobulin C-2 Type" 


misc 


feature 


4382 . . 


.4609 










/note= 


= "IG; Region: 


Immunoglobulin" 


misc 


feature 


4391. . 


.4561 










/note= 


= M ig; Region: 


Immunoglobulin domain" 


misc 


feature 


4616. . 


.4852 










/note= 


="FN3; Region: 


Fibronectin 


type 3 domain" 


misc 


feature 


4616. , 


.4867 










/note= 


="fn3; Region: 


Fibronectin 


type III domain" 


COUNT 1698 


a 1830 c 1781 g 


1340 t 





ORIGIN 



1 agggaaggtt ggcagaggga tccatgtgac tgaggccgga gcacggcaaa gatgagcctg 

61 cccgcccgcc tgctgcctgg atgcggaggg tgagggctgg cgcacgggag gccgctggct 

121 gcgcattctg ggcgccgagt gcccgggatg agctcacgcc cgcgtctgcg gctctctcca 

181 cctgccgacc tgccgggggc ccactgagct gacggcgcac ctgggctccg gccgcagcgt 

241 ggggcgcggc gcccgggagc aggtgtgcag gagcgcagcg cgcggcgagc gcagccctcg 

3 01 ctccggagcc cggccgcgcc gcgtgcccgg gcggctaggc agcggcggcg gcggcggcgg 

3 61 gcggcgggcg ggcggcggcc cccgggcagg tgccgagcgg cgagcggagc cgggccgggc 

421 ggagcgcggg gggcgaggcc ggcgcgtcgc tcgcgggagg ccggggagcg gcaggggcat 

481 gtggatactg gctctctcct tgttccagag cttcgcgaat gttttcagtg aagacctaca 

541 ctccagcctc tactttgtca atgcatctct gcaagaggta gtgtttgcca gcaccacggg 

601 gactctggtg ccctgccccg cagcaggcat ccctcctgtg actctcagat ggtacctagc 

661 cacgggcgag gagatctacg atgtccccgg gatccgccac gtccacccca acggcactct 

721 ccaaattttc cccttccctc cttcaagctt cagtacctta atccatgata atacttatta 

781 ttgcacagct gaaaatcctt cagggaaaat tagaagtcag gatgtccaca tcaaggctgt 

841 tttacgggag ccctatacag tccgtgtgga ggaccagaaa accatgagag gcaatgttgc 

901 ggtcttcaag tgcattatcc cctcctcggt ggaggcgtac atcactgtcg tctcatggga 

961 gaaagacact gtttcacttg tctcaggatc tagatttctc atcacatcca cgggagcctt 

1021 gtatattaaa gatgtacaga atgaagatgg attgtataac taccgctgca tcacgcggca 

1081 tcgatacacc ggagagacga ggcagagcaa cagcgccaga ctttttgtat cagacccagc 

1141 gaactcagcc ccatccatac tggatgggtt tgaccatcgc aaagccatgg ctgggcagcg 
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12 01 tgtggagctg ccttgcaaag cgctcgggca ccctgagcca gattaccgct ggctgaagga 
1261 caacatgccc ctggaacttt cagggaggtt ccagaagacc gtgacggggc tgctcattga 
1321 gaacattcgc ccctcggact caggcagcta tgtttgtgaa gtgtccaaca gatacggaac 

13 81 tgctaaggtg ataggccgcc tgtacgtgaa acagccactg aaagccacca tcagtcccag 
1441 gaaggttaaa agcagcgtgg gtagccaagt ttccttgtcc tgcagcgtga caggaactga 
1501 ggaccaggaa ctctcctggt accgcaatgg tgaaatcctc aaccctggaa aaaatgtgag 
1561 gatcacaggg atcaaccacg aaaaccttat aatggatcac atggtcaaaa gtgacggggg 
1621 cgcataccag tgctttgtgc gcaaggacaa gctgtccgct caagactatg tgcaggtggt 
1681 ccttgaagat ggaactccca aaattatttc tgcctttagt gaaaaggtgg tgagtccagc 
1741 agagccggtt tcccttatgt gcaacgtgaa gggaacacct ttgcccacga tcacgtggac 
1801 cctggacgat gacccgattc tcaagggtgg cagtcaccgc atcagccaga tgatcacgtc 
1861 ggaggggaac gtggtcagct acctgaacat ctccagctcc caggtccggg acgggggagt 
1921 ctaccgctgc actgccaaca actcggcggg agtcgtcctg taccaggctc gaataaacgt 
1981 aagagggcct gcaagcattc gaccaatgaa aaacatcaca gcaatagcag gacgggacac 
2041 atacattcac tgtcgtgtga ttggctatcc gtattactcc attaaatggt acaagaactc 
2101 taacctgctt cctttcaacc accgccaagt ggcatttgag aacaatggaa ctcttaaact 
2161 ttcagatgtg caaaaggaag tggacgaggg ggagtacacg tgcaacgtgt tggttcaacc 
2221 acaactctcc accagccaga gcgtccacgt gaccgtgaaa gttccgcctt tcatacaacc 
22 81 ctttgagttt ccaagattct ccattgggca gcgggtcttc atcccctgtg ttgtggtctc 
2341 aggggactta cccatcacga tcacctggca gaaggatggc cggccaatcc ctgggagcct 
2401 tggggtgacc attgacaata ttgacttcac gagctccttg aggatttcca atctctcgct 
24 61 catgcacaat gggaattaca cctgcatagc ccggaatgag gccgccgctg tggagcacca 
2521 aagccagttg attgtcagag ttcctcccaa gtttgtggtt cagccacggg accaggacgg 
2581 gatttatggc aaagcagtca tcctcaattg ttctgctgag ggttaccctg tacctaccat 
2 641 cgtgtggaaa ttctctaaag gtgctggggt tccccagttc cagccaattg ccctaaatgg 
2701 ccgaatccaa gttctcagca atgggtcgtt gctgatcaag catgtcgtgg aggaagacag 
2761 tggctactac ctctgcaagg tcagcaacga tgtgggcgca gacgtcagca agtccatgta 
2821 cctcacggtt aaaattcctg cgatgataac atcctatcca aatactaccc tggccacgca 
2881 ggggcagaaa aaggagatga gctgcacggc gcatggtgag aagcccatta tagtccgctg 

2 941 ggagaaggag gaccgaatca ttaaccctga gatggcccgt tatcttgtgt ccaccaagga 
3001 ggtgggagaa gaggtgattt ctactctgca gattttgcca actgtgagag aagattctgg 
3061 tttcttttcc tgccatgcta ttaattctta tggggaggac cgtggaataa ttcagctcac 
3121 agtgcaagag cccccagacc ctcccgaaat tgagatcaaa gatgtcaaag cacgcacaat 
3181 tacgctcagg tggaccatgg ggtttgatgg aaacagtccc atcacaggct acgatattga 
3241 atgcaaaaat aaatcagact cctgggattc tgctcagaga accaaagatg tttcccctca 
3301 gctgaactcg gccaccatca ttgatatcca cccttcctcc acctacagca tccgcatgta 
3361 cgccaagaac cggattggca agagcgagcc cagcaacgag ctcaccatca cggcggacga 
3421 ggcagctcct gatggtccac ctcaggaagt tcacctggag cctatatcat ctcagagcat 
3481 cagggtcaca tggaaggctc ccaagaaaca tttgcaaaat gggattatcc gtggctacca 
3541 aataggttac cgagagtaca gcactggggg taacttccaa ttcaacatta tcagtgtcga 
3601 caccagcggg gacagtgagg tttacaccct ggacaacctg aataagttca ctcagtacgg 
3661 cctggtggtg caggcctgta accgggccgg cacggggcct tcttctcagg aaatcatcac 
3721 caccactctc gaggatgtgc ccagttaccc ccccgaaaat gtccaagcca tagcaacatc 
3781 accagaaagc atatcaatat cctggtccac actttccaag gaagccttga atggaattct 

3 841 ccaggggttc agagtcattt actgggccaa cctcatggac ggagagctgg gtgagattaa 
3901 aaacatcacc accacacagc cttcactgga gctggacggg ctggaaaagt acaccaacta 

3 961 cagcatccag gtgctggcct tcacccgcgc aggagacggg gtcaggagtg agcagatctt 

4 021 cacccggacc aaagaggatg ttccaggtcc tcccgcgggt gtgaaggcag cggcggcctc 
4081 agcctccatg gtctttgtgt cctggcttcc ccctctcaag ctgaacggca tcatccgaaa 
4141 gtacactgta ttctgctccc acccctatcc cacagtgatc agcgagtttg aggcctctcc 
4201 cgactcgttt tcctacagaa ttcccaacct gagtaggaat cgtcagtaca gcgtctgggt 
4261 ggtggctgtt acttcagccg gaagaggcaa cagcagtgaa atcatcacag tcgagccact 
4321 agcaaaagct cctgcacgaa tcctgacctt cagtgggaca gtgactactc catggatgaa 
4381 agacattgtc ttgccttgta aggctgttgg ggacccttct cctgcagtca aatggatgaa 
4441 agacagtaac gggacaccca gtctagtaac gattgatggg cggaggagca tctttagcaa 
4501 cggaagcttc attattcgca cggtgaaagc agaagactcc ggctattaca gctgcattgc 
4561 caataacaac tggggatctg atgaaattat tttaaactta caagtacaag ttccaccaga 
4621 tcagcctcgg cttacagtct ccaagaccac gtcttcctcc atcacccttt cttggctccc 
4681 tggagacaac gggggcagct ctatcagagg atacatactg cagtactccg aggacaatag 
4741 tgagcagtgg gggagttttc caatcagccc cagcgaacgt tcctatcgct tggaaaatct 
4801 caaatgtggg acttggtata agttcacact gacagcccaa aatggagtgg gcccagggcg 
4861 cataagtgaa atcatagaag caaagacctt aggaaaagag ccccagttct caaaggagca 
4921 ggagctgttt gccagcatca acaccacacg cgtgaggctg aacctcattg gctggaatga 
4981 tggcggctgc cccatcacct ccttcacact agagtacagg ccctttggga ccacagtttg 
5041 gaccacagct cagaggacct ctctctccaa gtcctacatc ctgtatgacc tgcaggaagc 
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5101 cacctggtat gagctgcaga tgcgggtgtg 
5161 caacttcgct acgctgaact acgatggcag 
5221 ccaaaacgaa gaagggctga cgaccaacga 
52 81 tatcctggtg ggggtcttgc tgctgtttgt 
5341 ggagcagagg ctaaagaggc tgcgagatgc 
5401 gaatacccgg acttcagata cgttaagcaa 
5461 catacccagg gctcagcttt tgattgaaga 
5521 ctccacggtt ctgttgacgg atgctgactt 
5581 ggtcactcac acggtccatt accaatcggt 
5641 ttcagacgct cggccgggaa cgaatcccac 
5701 agcgagaaac cgctatgcca gccagtggac 
5761 acacaccctc accacagact ggaggctgcc 
5821 agagagcgac agttacagcg tcagcccctc 
5881 ggtctccaca gaaagtgcct cctccactta 
5941 caagatggaa gagcaactga ggcacgccaa 
6001 cacgtcatcg gagcagttga cggcagggac 
6061 caccccttcc gaatcgggaa tctgcaggtt 
6121 aggaagagta atgaatatgg cagttccaaa 
6181 gcctccatac cttagaatgg actttttgtt 
6241 cctgagctta ggacaagcat gcttggaacc 
6301 ggtcctggag cccatcccga tggaagccgc 
6361 gtcgtggcag ccgggggccg tggccacatt 
6421 ggcagctaaa atgagcagct cccaagaatc 
6481 aaacaatcct tacgcaaaat cttacaccct 
6541 ttgtaaatac aattcaaaca attcaatcaa 
6601 ttataattaa agaaaattgc caaaatatat 
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caacagtgcg ggctgcgcgg agaagcaggc 
tacaattcct ccactcatta agtcagttgt 
ggggctcaag atgctggtga ccatctcctg 
gctcctgctg gttgtgcgga ggaggcggcg 
aaagagttta gctgaaatgc tcatgagtaa 
gcaacagcag accctgcgaa tgcacatcga 
gagagacacg atggagacca ttgatgatcg 
tggagaggca gctaagcaga agtccctgac 
gtctcaggcc actgggccct tagtggatgt 
caccaggagg aatgccaagg ctgggcccac 
cctcaaccga ccccacccca ccatctcagc 
aacacccagg gctgcaggat cagtagacaa 
gcaagacaca gatcgagcaa gaagcagcat 
cgaagaactg gccagggcct acgaacacgc 
gttcaccatc acggagtgct tcatatcaga 
aaatgagtac acggacagtc tgacctccag 
cactgcatct ccccccaaac ctcaggatgg 
ggcacatcgg ccaggtgacc tcatacattt 
aaaccgaggt ggtccaggca ccagcaggga 
tcagaaaagc cggaccctga agcgccccac 
ctcctccgcc tcctccacga gagaaggaca 
acctcagcgg gagggagcag agctgggaca 
actgctcgac tcccggggcc atttgaaagg 
ggtataacag acagcatgac tggacagcgg 
agctaccttt tttttacgga attccaatat 
taaaaaaaaa aaaaaaaaa 
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PID 

VERSION 
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TITLE 



JOURNAL 
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AUTHORS 



TITLE 
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REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
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PUBMED 
COMMENT 



FEATURES 

source 



NP 001380 2012 aa linear PRI 10-APR-2002 

Down syndrome cell adhesion molecule; human CHD2-52 down syndrome 
cell adhesion molecule [Homo sapiens] . 
NP_0013 80 
g20127422 

NP_0013 80.2 GI: 2 012 7422 
REFSEQ: accession NM 0013 8 9.2 

human . 

Eukaryotar^ etazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 (residues 1 to 2 012) 

Yamakawa,K., Huot,Y.K., Haendelt , M . A. , Hubert, R., Chen,X.N., 
Lyons, G.E. and Korenberg, J.R. , 
DSCAM- a novel member of the immunoglobulin superfamily maps in a 
Down syndrome region and is involved in the development of the 
nervous system 

Hum. Mol. Genet. 7 (2), 227-237 (1998) 

98087574 

9426258 

2 (residues 1 to 2012) 

Hattori,M., Fujiyama, A., Taylor,T.D., Watanabe,H., Yada,T , 
Park,H.S., Toyoda,A., Ishii,K., Totoki,Y., Choi ,D . K. , Soeda, E . , 
Ohki,M., Takagi,T., Sakaki,Y., Taudien,S., Blechschmidt , K. , 
Polley,A., Menzel,U., Delabar,J., Kumpf,K., Lehmann,R., 
Patterson, D., Reichwald, K. , Rump, A. , Schillhabel , M . , Schudy,A 
Zimmermann,W., Rosenthal , A. , Kudoh,J., Schibuya,K., Kawasaki , K. , 
Asakawa,S., Shintani,A., Sasaki, T. , Nagamine,K., Mitsuyama , S . , 
Antonarakis,S.E. , Minoshima , S . , Shimizu,N. , Nordsiek,G., 
Hornischer,K., Brant, P., Scharfe,M., Schon,0., Desano,A 
Reichelt,J., Kauer,G., Blocker, H., Ramser,J., 
Hennig,S., Riesselmann, L . , Dagand,E., Haaf,T. 
Borzym,K., Gardiner, K. , Nizetic,D., Francis, F 
Reinhardt,R. and Yaspo,M.L. 
The DNA sequence of human chromosome 21 
Nature 405 (6784), 311-319 (2000) 
20289799 
10830953 

3 (residues 1 to 2012) 

Aqarwala ; K.L., Nakamura,S., Tsutsumi,Y. and Yamakawa , K . 

Down syndrome cell adhesion molecule DSCAM mediates hemophilic 

intercellular adhesion 

Brain Res. Mol. Brain Res. 79 (1-2), 118-126 (2000) 

20384934 

10925149 

PROVISIONAL REFSEQ: This record has not yet been subject to final 
NCBI review. The reference sequence was derived from AF217525.1. 
On Apr 10, 2002 this sequence version replaced gi : 14277122 ■ 
Location/Qualifiers 
1. .2012 



Beck, A. , Klages,S 
Wehrmeyer, S . , 
, Lehrach,H. , 



4/30/02 9:23 AM 

1 of 4 



NCBl Sequence Viewer 



http://ww.ncbi.nlm.m^ 



Protein 
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Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



/organism="Homo sapiens" 
/db_xref =" taxon : 9606 " 
/ chromosome^ "21" 
/map="21q22.2" 
/clone="cDSCl" 

/note- "full -length cDNA clone" 

1. .2012 , i it 

/product="Down syndrome cell adhesion molecule 
/note="human CHD2-52 down syndrome cell adhesion molecule 
44.. 113 

/ region_name= " Immunoglobul in " 
/db_xref = " CDD : smart00409 " 
/note="IG" 
44 . . 109 

/region_name=" Immunoglobulin C-2 Type" 
/ db_xr e f = " CDD : smart00408 " 
/note="IGc2" 
236. .311 

/ r e g i on_name = " I mmunog 1 obu 1 i n " 
/ db_xr e f = " CDD : smart00409 " 
/note="IG" 
239 . .300 

/region_name=" Immunoglobulin C-2 Type" 
/db_xref = " CDD : smart 0 04 08 " 
/note="IGc2" 
239. .295 

/region_name= " Immunoglobulin domain" 
/db_xref = "CDD : pf am00047 " 
/note="ig" 
417.. 501 

/region_name=" Immunoglobulin" 
/ db_xr e f = " CDD : smart00409 " 
/note="IG" 
422 . .491 

/region_name=" Immunoglobulin C-2 Type" 
/ db_xr e f = " CDD : smart00408 " 
/note="IGc2" 
511.. 594 

/ region_name= " Immunoglobul in " 
/db_xref = " CDD : smart00409 " 
/note="IG" 
516. .575 

/region_name=" Immunoglobulin C-2 Type" 
/ db_xr e f = " CDD : smart00408 " 
/note="IGc2" 
608 . .686 

/region_name=" Immunoglobulin" 
/db_xref = " CDD : smart00409 " 
/note=" IG" 
609.. 675 

/region_name=" Immunoglobulin C-2 Type" 
/ db_xr e f = " CDD : smart00408 " 
/note="IGc2" 
610. .671 

/ r e g i on_name = " I mmunog 1 obu 1 i n doma i n " 
/ db_xr e f = " CDD : pfam00047 " 
/note="ig" 
696. .785 

/ region_name= " Immunoglobul in " 
/ db_xr e f = " CDD : smart00409 " 
/note="IG" 
704.. 773 

/region_name=" Immunoglobulin C-2 Type" 
/ db_xr e f = " CDD : smart00408 " 
/note="IGc2" 
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Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



Region 



CDS 



794 . . 883 

/region_name=" Immunoglobulin" 
/ db_xr e f = " CDD : smart00409 " 
/note="IG" 
801. . 872 

/region_name=" Immunoglobulin C-2 Type" 
/db_xref = " CDD : smart00408 " 
/note= M IGc2" 
894 . . 972 

/region_name="Fibronectin type III domain" 
/ db_xr e f = " CDD : pf am00041 " 
/note="fn3 " 
895 . . 965 

/region_name="Fibronectin type 3 domain" 
/ db_xr e f = " CDD : smartOOQ60 " 
/note="FN3 " 
986 . . 1071 

/region_name="Fibronectin type 3 domain" 
/db_xref = " CDD : smart00060 " 
/note=" FN 3 " 
986. .1076 

/region_name="Fibronectin type III domain" 
/ db_xr e f = » CDD : pf am00041 " 
/note="fn3 " 
1091. . 1172 

/region_name="Fibronectin type 3 domain" 
/ db_xr e f = " CDD : smart 00060 " 
/note="FN3 " 
1091. .1177 

/region_name="Fibronectin type III domain" 
/ db_xr e f = " CDD : pf am00041 " 
/note="fn3 " 
1205. .1273 

/region_name="Fibronectin type III domain" 
/ db_xr e f = " CDD : pfam00041 " 
/note="fn3 " 
1302 . . 1377 

/ r e g i on_name - " I mmunog 1 obu 1 i n " 
/ db_xr e f = " CDD : smart00409 " 
/note="IG" 
1302 . .1366 

/region_name=" Immunoglobulin C-2 Type" 
/ db_xr e f = " CDD : smart00408 " 
/note="IGc2" 
1305. .1361 

/region_name=" Immunoglobulin domain" 
/ db_xr e f = " CDD : pfam00047 " 
/note="ig" 
1380 . .1458 

/region_name="Fibronectin type 3 domain" 
/ db_xr e f = " CDD : smart00060 " 
/note=" FN 3 » 
1380. .1463 

/region_name="Fibronectin type III domain" 
/ db_xr e f = " CDD : pfam00041 " 
/note="fn3 " 
1. .2012 
/gene="DSCAM" 
/db xref="LocusID:1826" 



ORIGIN 



1 mwilalslfq 
61 atgeeiydvp 
121 vlrepytvrv 



/ db_xre f =" MIM : 602523 " 
/coded_by="NM_0013 89.2 :479. .6517" 

sfanvfsedl hsslyfvnas Iqewfastt gtlvpcpaag ippvtlrwyl 
girhvhpngt Iqifpfppss fstlihdnty yctaenpsgk irsqdvhika 
edqktmrgnv avfkciipss veayitwsw ekdtvslvsg srflitstga 
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181 lyikdvqned glynyrcitr hrytgetrqs nsarlfvsdp ansapsildg fdhrkamagq 

241 rvelpckalg hpepdyrwlk dnmplelsgr fqktvtglli enirpsdsgs yvcevsnryg 

301 takvigrlyv kqplkatisp rkvkssvgsq vslscsvtgt edqelswyrn geilnpgknv 

361 ritginhenl imdhmvksdg gayqcfvrkd klsaqdyvqv vledgtpkii safsekwsp 

421 aepvslmcnv kgtplptitw tldddpilkg gshrisqmit segnwsyln isssqvrdgg 

481 vyrctannsa gwlyqarin vrgpasirpm knitaiagrd tyihcrvigy pyysikwykn 

541 snllpfnhrq vafenngtlk lsdvqkevde geytcnvlvq pqlstsqsvh vtvkvppfiq 

601 pfefprfsig qrvfipcvw sgdlpititw qkdgrpipgs lgvtidnidf tsslrisnls 

661 lmhngnytci arneaaaveh qsqlivrvpp kfwqprdqd giygkaviln csaegypvpt 

721 ivwkfskgag vpqfqpialn griqvlsngs llikhweed sgyylckvsn dvgadvsksm 

781 yltvkipami tsypnttlat qgqkkemsct ahgekpiivr wekedriinp emarylvstk 

841 evgeevistl qilptvreds gffschains ygedrgiiql tvqeppdppe ieikdvkart 

901 itlrwtmgfd gnspitgydi ecknksdswd saqrtkdvsp qlnsatiidi hpsstysirm 

961 yaknrigkse psneltitad eaapdgppqe vhlepissqs irvtwkapkk hlqngiirgy 

1021 qigyreystg gnfqfniisv dtsgdsevyt ldnlnkftqy glwqacnra gtgpssqeii 

1081 tttledvpsy ppenvqaiat spesisisws tlskealngi lqgfrviywa nlmdgelgei 

1141 knitttqpsl eldglekytn ysiqvlaftr agdgvrseqi ftrtkedvpg ppagvkaaaa 

1201 sasmvfvswl pplklngiir kytvfcshpy ptvisefeas pdsfsyripn lsrnrqysvw 

1261 wavtsagrg nsseiitvep lakaparilt fsgtvttpwm kdivlpckav gdpspavkwm 

1321 kdsngtpslv tidgrrsifs ngsfiirtvk aedsgyysci annnwgsdei ilnlqvqvpp 

1381 dqprltvskt tsssitlswl pgdnggssir gyilqysedn seqwgsfpis psersyrlen 

1441 lkcgtwykft ltaqngvgpg riseiieakt lgkepqfske qelfasintt rvrlnligwn 

1501 dggcpitsft leyrpfgttv wttaqrtsls ksyilydlqe atwyelqmrv cnsagcaekq 

1561 anfatlnydg stippliksv vqneeglttn eglkmlvtis cilvgvlllf vlllwrrrr 

1621 reqrlkrlrd akslaemlms kntrtsdtls kqqqtlrmhi dipraqllie erdtmetidd 

1681 rstvlltdad fgeaakqksl tvthtvhyqs vsqatgplvd vsdarpgtnp ttrrnakagp 

1741 tarnryasqw tlnrphptis ahtlttdwrl ptpraagsvd kesdsysvsp sqdtdrarss 

1801 mvstesasst yeelarayeh akmeeqlrha kftitecfis dtsseqltag tneytdslts 

1861 stpsesgicr ftasppkpqd ggrvmnmavp kahrpgdlih lppylrmdfl lnrggpgtsr 

1921 dlslgqacle pqksrtlkrp tvlepipmea assasstreg qswqpgavat lpqregaelg 

1981 qaakmsssqe slldsrghlk gnnpyaksyt Iv 
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LOCUS 

DEFINITION 
ACCESSION 
PID 

VERSION 
DBSOURCE 
KEYWORDS 
SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 



AAC17967 1571 aa linear PRI 30-MAR-2001 

Down syndrome cell adhesion molecule [Homo sapiens] . 
AAC17967 
g3169768 

AAC17 967 . 1 GI: 316 9768 
locus AF023450 accession AF023450 . 1 

human . 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomx ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 (residues 1 to 1571) 

Yamakawa,K., Huot,Y.K., Haendelt ,M. A. , Hubert, R., Chen, X.N. , 
Lyons, G.E. and Korenberg, J.R. 

DSCAM: a novel member of the immunoglobulin superfamily maps in a 
Down syndrome region and is involved in the development of the 
nervous system 

Hum. Mol. Genet. 7 (2), 227-237 (1998) 
98087574 
9426258 

2 (residues 1 to 1571) 

Yamakawa,K., Huo,Y.-K., Haendel , M . A. , Hubert,R., Chen,X.-N., 
Lyons, G.E. and Korenberg, J.R. 
Direct Submission 

Submitted ( 08 -SEP-1997 ) Medical Genetics, Cedars-Sinai Research 
Institute, 110 George Burns Road, Davis Building, Suite 2005, Los 
Angeles, CA 90048-1869, USA 

Method: conceptual translation supplied by author. 
Location/Qualif iers 
1. . 1571 

/organism="Homo sapiens" 
/db_xref ="taxon: 9606" 
/chromosome="21 (trisomy 21)" 
/map="21q22, between HMG14 and MX1" 
/clone="CHD2-52" 
/ 1 i s sue_type = "brain " 
/dev_stage= H 14 weeks, fetal" 

/note= "derived from alternately-spliced mRNA" 

Protein 1..1571 

/product="Down syndrome cell adhesion molecule" 

CDS 1..1571 

/gene="DSCAM" 

/coded_by="AF023450. 1:453 . .5168" 

/note= "member of immunoglobulin superfamily; involved in 
nervous system development" 



TITLE 



JOURNAL 
MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 

TITLE 
JOURNAL 



COMMENT 
FEATURES 

source 



ORIGIN 



1 mwilalslfq sfanvfsedl hsslyfvnas Iqewfastt gtlvpcpaag ippvtlrwyl 

61 atgeeiydvp girhvhpngt lqifpfppss fstlihdnty yctaenpsgk irsqdvhika 

121 vlrepytvrv edqktmrgnv avfkciipss veayitwsw ekdtvslvsg srflitstga 

181 lyikdvqned glynyrcitr hrytgetrqs nsarlfvsdp ansapsildg fdhrkamagq 

241 rvelpckalg hpepdyrwlk dnmplelsgr fqktvtglli enirpsdsgs yvcevsnryg 
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301 takvigrlyv kqplkatisp rkvkssvgsq vslscsvtgt edqelswyrn geilnpgKnv 
361 ritginhenl imdhmvksdg gayqcfvrkd klsaqdyvqv vledgtpkii safsekwsp 
421 aepvslmcnv kgtplptitw tldddpilkg gshrisqmit segnwsyln isssqvrdgg 
481 vyrctannsa gwlyqarin vrgpasirpm knitaiagrd tyihcrvigy pyysikwykn 
541 snllpfnhrq vafenngtlk lsdvqkevde geytcnvlvq pqlstsqsvh vtvkvppfiq 
601 pfefprfsig qrvfipcwv sgdlpititw qkdgrpipgs lgvtidnidf tsslrisnls 
661 lmhngnytci arneaaaveh qsqlivrvpp kfwqprdqd giygkaviln csaegypvpt 
721 ivwkfskgag vpqfqpialn griqvlsngs llikhweed sgyylckvsn dvgadvsksm 
781 yltvkipami tsypnttlat qgqkkemsct ahgekpiivr wekedriinp emarylvstk 
841 evgeevistl qilptvreds gffschains ygedrgiiql tvqeppdppe ieikdvkart 
901 itlrwtmgfd gnspitgydi ecknksdswd saqrtkdvsp qlnsatiidi hpsstysirm 
961 yaknrigkse psneltitad eaapdgppqe vhlepissqs irvtwkapkk hlqngiirgy 
1021 qigyreystg gnfqfniisv dtsgdsevyt ldnlnkftqy glwqacnra gtgpssqeii 
1081 tttledvpsy ppenvqaiat spesisisws tlskealngi lqgfrviywa nlmdgelgei 
1141 knitttqpsl eldglekytn ysiqvlaftr agdgvrseqi ftrtkedvpg ppagvkaaaa 

12 01 sasmvfvswl pplklngiir kytvfcshpy ptvisefeas pdsfsyripn lsrnrqysvw 
1261 wavtsagrg nsseiitvep lakaparilt fsgtvttpwm kdivlpckav gdpspavkwm 
1321 kdsngtpslv tidgrrsifs ngsfiirtvk aedsgyysci annnwgsdei ilnlqvqvpp 

13 81 dqprltvskt tsssitlswl pgdnggssir gyilqysedn seqwgsfpis psersyrlen 
1441 lkcgtwykft ltaqngvgpg riseiieakt lgkepqfske qelfasintt rvrlnligwn 
15 01 dggcpitsft leyrpfgttv wttaqrtsls ksyilydlqe atwyelqmrv cnsagcaekq 
1561 akeaarckef s 
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□ 1: 060469. Down syndrome cel...[gi:12643619] 



BLink, OMIM, Related Sequences, PubMed, Taxonomy, 

LinkOut 



LOCUS 

DEFINITION 

ACCESSION 

PID 

VERSION 
DBSOURCE 



KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 

TITLE 



JOURNAL 
MEDLINE 
REMARK 

REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 



DSCA_HUMAN 2012 aa linear PRI 01-MAR-2002 

Down syndrome cell adhesion molecule precursor (CHD2) . 

060469 

gl2643619 

060469 GI : 12643619 

swissprot: locus DSCA_HUMAN, accession 060469; 
class: standard. 

extra accessions : 060468 , created : Oct 16, 2001. 
sequence updated: Oct 16, 2001. 

annotation updated: Mar 1, 2002. ' ' 

xrefs: gi : gi : 3169767 , gi : gi : 3169768 , gi : gi : 3169765 , gi : gi : 



gi: 6740012 , gi : gi : 6740013 , gi : gi : 7717378 , gi : 
gi: 7717376 , gi : gi : 7717377 , gi : gi : 7717373 , gi : 



gi: 
gi: 



3169766 , gi 
7717379 , gi 
7717375 

xrefs (non-sequence databases) : MIM 602523 , InterPro IPR003961, 
InterPro IPR003962, InterPro IPR003006, InterPro IPR003598, 
InterPro IPR003600, Pfam PF00041, Pfam PF00047, PRINTS PR00014, 
SMART SM00060, SMART SM00410, SMART SM00408 

Immunoglobulin domain; Glycoprotein; Signal; Cell adhesion; Repeat; 
Transmembrane; Alternative splicing, 
human . 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 (residues 1 to 2012) 

Yamakawa,K., Huot,Y.K., Haendelt , M. A. , Hubert,R., Chen,X.N., 
Lyons, G.E. and Korenberg, J.R. 

DSCAM: a novel member of the immunoglobulin superfamily maps in a 
Down syndrome region and is involved in the development of the 
nervous system 

Hum. Mol. Genet. 7 (2), 227-237 (1998) 
98087574 

SEQUENCE FROM N.A., AND ALTERNATIVE SPLICING. 
TISSUE=Brain 

2 (residues 1 to 2012) 

Agarwala,K.L. , Nakamura,S., Tsutsumi,Y. and Yamakawa,K. 

Down syndrome cell adhesion molecule DSCAM mediates homophilic 

intercellular adhesion 

Brain Res. Mol. Brain Res. 79 (1-2), 118-126 (2000) 
20384934 

SEQUENCE FROM N.A., AND FUNCTION. 

3 (residues 1 to 2012) 

Hat tori, M. , Fujiyama, A., Taylor, T.D., Watanabe,H., Yada,T., 
Park,H.-S., Toyoda,A. , Ishii,K., Totoki,Y., Choi,D.-K., Soeda,E., 
Ohki,M., Takagi,T., Sakaki,Y., Taudien,S., Blechschmidt , K. , 
Polley,A., Menzel,U., Delabar,J., Kumpf,K., Lehmann,R., 
Patterson, D. , Reichwald, K. , Rump, A., Schillhabel , M . , Schudy,A., 
Zimmermann, W. , Rosenthal , A. , Kudoh,J., Shibuya,K., Kawasaki, K. , 
Asakawa,S., Shintani,A., Sasaki, T., Nagamine,K., Mitsuyama, S . , 
Antonarakis,S.E. , Minoshima, S . , Shimizu,N., Nordsiek,G., 
Hornischer, K. , Brandt, P., Scharfe,M., Schoen,0., Desario,A., 
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TITLE 
JOURNAL 
MEDLINE 
REMARK 
COMMENT 



FEATURES 

source 



Reichelt, J. , Kauer,G., Bloecker,H., Ramser, J., Beck, A., Klages,S., 
Hennig,S., Riesselmann, L . , Dagand,E., Wehrmeyer, S . , Borzym,K., 
Gardiner, K. , Nizetic,D., Francis, F., Lehrach,H., Reinhardt,R. and 
Yaspo,M. -L. 

The DNA sequence of human chromosome 21 
Nature 4 05 (6784), 311-319 (2000) 
20289799 

SEQUENCE FROM N. A. 

This SWISS-PROT entry is copyright. It is produced through a 
collaboration between the Swiss Institute of Bioinf ormatics and 
the EMBL outstation - the European Bioinf ormatics Institute. 
The original entry is available from http://www.expasy.ch/sprot 
and http://www.ebi.ac.uk/sprot 

[FUNCTION] CELL ADHESION MOLECULE THAT CAN MEDIATE 

CATION- INDEPENDENT H0M0PHILIC BINDING ACTIVITY. COULD BE INVOLVED 
IN NERVOUS SYSTEM DEVELOPMENT. 

[SUBCELLULAR LOCATION] TYPE I MEMBRANE PROTEIN (PROBABLE) . THE 
SHORT ISOFORM MAY BE SECRETED. 

[ALTERNATIVE PRODUCTS] 2 ISOFORMS; A LONG FORM/CHD2-52 (SHOWN HERE) 
AND A SHORT FORM/CHD2 -42 ; ARE PRODUCED BY ALTERNATIVE SPLICING. 
[TISSUE SPECIFICITY] PRIMARILY EXPRESSED IN BRAIN. 
[SIMILARITY] BELONGS TO THE IMMUNOGLOBULIN SUPERFAMILY. 
[SIMILARITY] CONTAINS 10 I MMUNOGLOBUL IN - L I KE C2 -TYPE DOMAINS . 
[SIMILARITY] CONTAINS 6 FIBRONECTIN TYPE III -LIKE DOMAINS. 
Location/Qualifiers 
1. .2012 
/organism="Homo sapiens" 
/ db_xr e f = " t axon : 9 6 0 6 " 
1. .2012 

Protein 1..2012 

/product="Down syndrome cell adhesion molecule precursor" 
Region 1 . . 17 

/ region_name= " S ignal " 

/note- "POTENTIAL. " 
Region 18 . . 1595 

/region_name= "Domain" 

/note= "EXTRACELLULAR (POTENTIAL) ." 
Region 18 . .2012 

/region_name= "Mature chain" 

/note= n DOWN SYNDROME CELL ADHESION MOLECULE." 
Site 28 

/site_type="glycosylation" 

/ note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
Region 39 . .109 

/ region_name= " Domain " 

/note= " IG-LIKE C2 -TYPE DOMAIN 1." 
Bond bond (46, 102) 

/bond_type= "disulfide " 

/note="BY SIMILARITY." 
Site 78 

/ site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . » 
Region 138 . . 204 

/ region__name= "Domain" 

/note=" IG-LIKE C2 -TYPE DOMAIN 2." 
Bond bond (145, 197) 

/bond_type= "disulfide " 

/note="BY SIMILARITY." 
Region 239 . .300 

/region_name= "Domain" 

/note=" IG-LIKE C2 -TYPE DOMAIN 3." 
Bond bond (246, 293) 

/bond_type= "disulfide " 
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/note="BY SIMILARITY . 11 
328. .392 

/ r eg i on_name = " Doma i n " 

/note= " IG-LIKE C2 -TYPE DOMAIN 4." 

bond(335, 385) 

/bond_type- "disulfide " 

/note="BY SIMILARITY." 

421. .491 

/region_name= "Domain" 

/note=" IG-LIKE C2 -TYPE DOMAIN 5." 

bond(428,484) 

/bond_type= "disulfide " 

/note="BY SIMILARITY." 

470 

/site_type="glycosylation" 

/ note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
487 

/site_type="glycosylation H 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . » 
512 

/site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
518. .582 

/region_name= "Domain" 

/note=" IG-LIKE C2 -TYPE DOMAIN 6." 

bond(525,575) 

/bond_type= " di sul f ide " 

/note="BY SIMILARITY." 

556 

/site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
610. .676 

/ region_name= "Domain" 

/note=" IG-LIKE C2 -TYPE DOMAIN 7." 

bond(617, 669) 

/ bond_type = " di sul f ide " 

/note="BY SIMILARITY." 

658 

/ site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
666 

/site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . » 
704 . . 773 

/ region_name= "Domain" 

/note=" IG-LIKE C2 -TYPE DOMAIN 8." 

710 

/ site_type= "glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 

bond(711,766) 

/bond_type=" disulfide " 

/note- "BY SIMILARITY." 

748 

/ site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
795 

/site_type="glycosylation" 

/not e= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
802 . . 872 

/region_name= "Domain" 

/note=" IG-LIKE C2-TYPE DOMAIN 9." 

bond(809, 865) 

/bond_type= " di sul f ide " 

/note="BY SIMILARITY." 

885. .972 
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Site 
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Region 

Site 

Site 

Region 

Bond 

Site 

Region 

Region 

Site 

Region 

Region 

Region 

Region 

Region 



ORIGIN 



1 mwilalslfq 
61 atgeeiydvp 



/ region_name=" Domain" 
/note= " FIBRONECTIN TYPE-III 1." 
924 

/site_type="glycosylation" 

/note= "N-LINKED ( GLCNAC . . . ) (POTENTIAL) . « 
984 . . 1076 

/region_name= "Domain" 

/note=" FIBRONECTIN TYPE-III 2." 

1088 . . 1177 

/region_name= "Domain" 

/note=" FIBRONECTIN TYPE-III 3." 

1142 

/site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
1160 

/site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
1189. .1273 

/region_name= "Domain" 

/note=" FIBRONECTIN TYPE-III 4." 

1250 

/site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . » 
1271 

/ site_type="glycosylation" 

/ note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
1300 . . 1366 

/ region_name= "Domain" 

/note= n IG-LIKE C2 -TYPE DOMAIN 10." 

bond(1307, 1359) 

/bond_type= " di sul f ide " 

/note="BY SIMILARITY." 

1341 

/site__type="glycosylation" 

/ no te=" N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
1380 . . 1463 

/ region_name= "Domain" 

/note= "FIBRONECTIN .TYPE-III 5. " 

1477 . . 1562 

/region_name="Domain" 

/note= "FIBRONECTIN TYPE-III 6." 

1488 

/site_type="glycosylation" 

/note= "N-LINKED (GLCNAC. . . ) (POTENTIAL) . " 
1562 . .1571 

/ region_name= " Splicing variant " 

/ note= "NFATLNYDGS -> KEAARCKEFS (IN SHORT ISOFORM) . " 
1572 . .2012 

/region_name= "Splicing variant" 
/note="MISSING (IN SHORT ISOFORM)." 
1596. .1616 

/region_name= "Transmembrane region" 
/note=" POTENTIAL. " 
1617 . .2012 

/ region_name= "Domain" 

/not e= "CYTOPLASMIC (POTENTIAL) . " 

1893 . .2012 

/region_name= " Conflict" 

/ note= "HRPGDLIHLPPYLRMDFLLNRGGPGTSRDLSLGQACLEPQK 
SRTLKRPTVLEPIPMEAASSASSTREGQSWQPGAVATLPQR 
EGAELGQAAKMS S S QES LLDS RGHLKGNNP YAKS YTLV - > 
IGQVTSYICLHTLEWTFC (INREF. 1)." 

sfanvfsedl hsslyfvnas Iqewfastt gtlvpcpaag ippvtlrwyl 
girhvhpngt lqifpfppss fstlihdnty yctaenpsgk irsqdvhika 
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121 vlrepytvrv edqktmrgnv avfkcupss veayitwsw ekdtvslvsg srflitstga 
181 lyikdvqned glynyrcitr hrytgetrqs nsarlfvsdp ansapsildg fdhrkamagq 
241 rvelpckalg hpepdyrwlk dnmplelsgr fqktvtglli enirpsdsgs yvcevsnryg 
3 01 takvigrlyv kqplkatisp rkvkssvgsq vslscsvtgt edqelswyrn geilnpgknv 
361 ritginhenl imdhmvksdg gayqcfvrkd klsaqdyvqv vledgtpkii safsekwsp 
421 aepvslmcnv kgtplptitw tldddpilkg gshrisqmit segnwsyln isssqvrdgg 
481 vyrctannsa gwlyqarin vrgpasirpm knitaiagrd tyihcrvigy pyysikwykn 
541 snllpfnhrq vafenngtlk lsdvqkevde geytcnvlvq pqlstsqsvh vtvkvppfiq 
601 pfefprfsig qrvfipcvw sgdlpititw qkdgrpipgs Igvtidnidf tsslrisnls 
661 lmhngnytci arneaaaveh qsqlivrvpp kfwqprdqd giygkaviln csaegypvpt 
721 ivwkfskgag vpqfqpialn griqvlsngs llikhweed sgyylckvsn dvgadvsksm 
781 yltvkipami tsypnttlat qgqkkemsct ahgekpiivr wekedriinp emarylvstk 
841 evgeevistl qilptvreds gffschains ygedrgiiql tvqeppdppe ieikdvkart 
901 itlrwtmgfd gnspitgydi ecknksdswd saqrtkdvsp qlnsatiidi hpsstysirm 
961 yaknrigkse psneltitad eaapdgppqe vhlepissqs irvtwkapkk hlqngiirgy 
1021 qigyreystg gnfqfniisv dtsgdsevyt ldnlnkftqy glwqacnra gtgpssqeii 
1081 tttledvpsy ppenvqaiat spesisisws tlskealngi lqgfrviywa nlmdgelgei 
1141 knitttqpsl eldglekytn ysiqvlaftr agdgvrseqi ftrtkedvpg ppagvkaaaa 
12 01 sasmvfvswl pplklngiir kytvfcshpy ptvisefeas pdsfsyripn lsrnrqysvw 

12 61 wavtsagrg nsseiitvep lakaparilt fsgtvttpwm kdivlpckav gdpspavkwm 
1321 kdsngtpslv tidgrrsifs ngsfiirtvk aedsgyysci annnwgsdei ilnlqvqvpp 

13 81 dqprltvskt tsssitlswl pgdnggssir gyilqysedn seqwgsfpis psersyrlen 
1441 lkcgtwykft ltaqngvgpg riseiieakt Igkepqfske qelfasintt rvrlnligwn 
1501 dggcpitsft leyrpfgttv wttaqrtsls ksyilydlqe atwyelqmrv cnsagcaekq 
1561 anfatlnydg stippliksv vqneeglttn eglkmlvtis cilvgvlllf vlllwrrrr 
1621 reqrlkrlrd akslaemlms kntrtsdtls kqqqtlrmhi dipraqllie erdtmetidd 
1681 rstvlltdad fgeaakqksl tvthtvhyqs vsqatgplvd vsdarpgtnp ttrrnakagp 
1741 tarnryasqw tlnrphptis ahtlttdwrl ptpraagsvd kesdsysvsp sqdtdrarss 
1801 mvstesasst yeelarayeh akmeeqlrha kftitecfis dtsseqltag tneytdslts 
18 61 stpsesgicr ftasppkpqd ggrvmnmavp kahrpgdlih Ippylrmdfl .lnrggpgtsr 
1921 dlslgqacle pqksrtlkrp tvlepipmea assasstreg qswqpgavat lpqregaelg 
1981 qaakmsssqe slldsrghlk gnnpyaksyt lv 

// 
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£ Protein 
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PubMed 



Nucleotide 



Protein Genome Structure PopSet Taxonomy OMIM Books 




□ 1: AAC 17966. Down syndrome 
cel...[gi:3169766] 



BLink, Nucleotide, OMIM, Related Sequences, PubMed, 

Taxonomy, LinkOut 



ORIGIN 



AAC17966 1896 aa linear PRI 30-MAR-2001 

Down syndrome cell adhesion molecule [Homo sapiens] . 
AAC17966 
g3169766 

AAC17966 . 1 GI :3169766 
locus AF023449 accession AF023449.1 

human . 

Homo sapiens ^ _ 

Eukaryota; M etazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 (residues 1 to 1896) 

Yamakawa,K., Huot,Y.K., Haendelt , M . A. , Hubert, R., Chen,X.N., 
Lyons ,G.E. and Korenberg, J. R. 

DSCAM: a novel member of the immunoglobulin superfamxly maps in a 
Down syndrome region and is involved in the development of the 
nervous system 

Hum. Mol. Genet. 7 (2), 227-237 (1998) 
98087574 
9426258 

2 (residues 1 to 1896) 

Yamakawa,K., Huo,Y.-K., Haendel , M . A. , Hubert, R. , Chen,X.-N., 
Lyons, G.E. and Korenberg, J.R . 

Direct Submission , 
Submitted (08-SEP-1997) Medical Genetics, Cedars-Sinai Research 
Institute, 110 George Burns Road, Davis Building, Suite 2005, Los 
Angeles, CA 90048-1869, USA_ 
Method: conceptual translation. 

Location/Qualifiers 
1. .1896 

/organism="Homo sapiens" 
/ db_xr e f = " t axon : 9606" 
, /chromosome="21 (trisomy 21) " 

/map= M 21q2 2, between HMG14 and MXl" 
/clone="CHD2-42" 
/tissue_type= "brain" 
/dev_stage="14 weeks, fetal" 

/note= "derived from alternately-spliced mRNA" 

Protein <1« .1896 

/product="Down syndrome cell adhesion molecule" 

CDS 1..1896 

/gene="DSCAM" 

/coded by="AF023449.1:<l. .5691" , 
/note^member of immunoglobulin superf amily ; involved m 
nervous system development" 



LOCUS 

DEFINITION 
ACCESSION 
PID 

VERSION 
DBSOURCE 
KEYWORDS 
SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 

TITLE 



JOURNAL 
MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 

TITLE 
JOURNAL 



COMMENT 
FEATURES 

source 



1 vfsedlhssl yfvnaslqev vfasttgtlv pcpaagippv tlrwylatge exydvpgirh 
61 vhpngtlqif pfppssfstl ihdntyycta enpsgkirsq dvhikavlre PYtvrvedqk 
121 tmrgnvavfk ciipssveay itwswekdt vslvsgsrfl itstgalyik dvqnedglyn 
181 yrcitrhryt getrqsnsar Ifvsdpansa psildgfdhr kamagqrvel pckalghpep 
241 dyrwlkdnmp lelsgrfqkt vtgllienir psdsgsyvce vsnrygtakv igrlyvkqpl 
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301 
361 
421 
481 
541 
601 
661 
721 
781 
841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 
1381 
1441 
1501 
1561 
1621 
1681 
1741 
1801 
1861 



// 



katisprkvk 
mvksdggayq 
lptitwtldd 
yqarinvrgp 
nngtlklsdv 
ipcwvsgdl 
aaavehqsql 
qpialngriq 
nttlatqgqk 
tvredsgf f s 
itgydieckn 
Ititadeaap 
fniisvdtsg 
vqaiatspes 
lekytnysiq 
lngiirkytv 
iitveplaka 
rrsif sngsf 
itlswlpgdn 
ngvgpgrise 
pf gttvwtta 
plikswqne 
aemlmskntr 
akqksltvth 
phptisahtl 
arayehakme 
ppkpqdggrv 



ssvgsqvsls 
cfvrkdklsa 
dpilkggshr 
asirpmknit 
qkevdegeyt 
pititwqkdg 
ivrvppkfw 
vlsngsllik 
kemsctahge 
chainsyged 
ksdswdsaqr 
dgppqevhle 
dsevytldnl 
isiswstlsk 
vlaf tragdg 
f cshpyptvi 
pariltf sgt 
iirtvkaeds 
ggssirgyil 
iieaktlgke 
qrtslsksyi 
eglttneglk 
tsdtlskqqq 
tvhyqsvsqa 
ttdwrlptpr 
eqlrhakf ti 
mnmavpkaig 



csvtgtedqe 
qdyvqwled 
isqmitsegn 
aiagrdtyih 
cnvlvqpqls 
rpipgslgvt 
qprdqdgiyg 
hweedsgyy 
kpiivrweke 
rgiiqltvqe 
tkdvspqlns 
pissqsirvt 
nkf tqyglw 
ealngilqgf 
vrseqif trt 
sef easpdsf 
vttpwmkdiv 
gyysciannn 
qysednseqw 
pqf skeqelf 
lydlqeatwy 
mlvtiscilv 
tlrmhidipr 
tgplvdvsda 
aagsvdkesd 
tecf isdtss 
qvtsyiclht 



lswyrngeil 
gtpkiisaf s 
wsylnisss 
crvigypyys 
tsqsvhvtvk 
idnidf tssl 
kavilncsae 
lckvsndvga 
driinpemar 
ppdppeieik 
atiidihpss 
wkapkkhlqn 
qacnragtgp 
rviywanlmd 
kedvpgppag 
syripnlsrn 
Ipckavgdps 
wgsdeiilnl 
gsfpispser 
asinttrvrl 
elqmrvcnsa 
gvlllfvlll 
aqllieerdt 
rpgtnpttrr 
sysvspsqdt 
eqltagtney 
lewtf c 



npgknvritg 
ekwspaepv 
qvrdggvyrc 
ikwyknsnll 
vppf iqpf ef 
risnlslmhn 
gypvptivwk 
dvsksmyltv 
ylvstkevge 
dvkartitlr 
tysirmyakn 
giirgyqigy 
ssqeiitttl 
gelgeiknit 
vkaaaasasm 
rqysvwwav 
pavkwmkdsn 
qvqvppdqpr 
syrlenlkcg 
nligwndggc 
gcaekqanf a 
wrrrrreqr 
metiddrstv 
nakagptarn 
drarssmvst 
tdsltsstps 



inhenlimdh 
slmcnvkgtp 
tannsagwl 
pf nhrqvaf e 
prf sigqrvf 
gnytciarne 
f skgagvpqf 
kipamitsyp 
evistlqilp 
wtmgfdgnsp 
rigksepsne 
reystggnf q 
edvpsyppen 
ttqpsleldg 
vfvswlpplk 
tsagrgnsse 
gtpslvtidg 
ltvskttsss 
twykf tltaq 
pitsf tleyr 
tlnydgstip 
lkrlrdaksl 
lltdadfgea 
ryasqwtlnr 
esasstyeel 
esgicrf tas 
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